GGA proteins regulate retrograde transport of BACE1 from endosomes to the trans-Golgi network.
Golgi-localized, gamma ear-containing, ADP ribosylation factor-binding (GGA) proteins have been shown to be implicated in the sorting of cargo proteins from the trans-Golgi network (TGN) to endosomal compartments. GGAs directly bind to DXXLL motifs in the cytoplasmic domains of cargo proteins. The Alzheimer-associated beta-secretase BACE1 also interacts with GGA proteins, but the functional relevance of this interaction was unknown. Here, we show that GGA1 regulates the retrograde transport of internalized BACE1 from endosomal compartments to the TGN by direct interaction in a phosphorylation-dependent manner. While phosphorylated BACE1 is efficiently transported from endosomes to the TGN, non-phosphorylated BACE1 enters a direct recycling route to the cell surface. Our data indicate that GGA proteins are not only involved in the sorting at the TGN but also mediate the retrograde transport of cargo proteins from endosomes to the TGN.